It has been estimated that 10%-20% of all primary care physician visits include at least 1 skin complaint, as either the chief or secondary complaint [1] . Dermatologic manifestations of infectious diseases or skin lesions in immunocompromised patients and those with HIV infection are very frequently encountered during daily infectious disease consultations. For example, at least 20% of immunocompromised hosts will develop skin lesions, frequently accompanied by fever [2] . Moreover, dermatologic manifestations affect 80%-90% of individuals infected with HIV [3] . However, there is evidence that nondermatologists frequently order the wrong tests and misdiagnose dermatologic and other visually diagnosable problems, thereby increasing the cost of health care delivery and delaying appropriate treatment [4] . Although photographs of skin diseases contained in textbooks and atlases have been used to assist physicians in dermatologic diagnosis, textbooks and atlases have space constraints and indexing limitations and are difficult to search. Computer-based information resources offer virtually unlimited storage and display of color images. They also offer the advantages of multiaxial indexing and searching, as well as the possibility of using images in combination with a knowledge base as a decision-support tool. VisualDx (http://www .logicalimages.com/prodVDx.htm) is a decision-support software program developed by Logical Images to guide public health, emergency, and other clinicians in the diagnosis, treatment, and management of dermatologic disorders.
THE SOFTWARE
VisualDx is a JAVA-based decision support tool. It was developed as a point-of-care reference, just like an atlas or a textbook with color photographs, to reference a visual presentation and confirm a diagnosis. A key functionality of the software is facilitation of the task of image matching for the end user by combining graphical search tools, a computerized knowledge base of relationships between findings and diagnoses, and thousands of digital images.
VisualDx has 3 installation options: stand-alone installation on individual personal computers, by active server pages (an application hosted by Logical Images, accessed over the Internet by client software on the user's personal computer), and via the Web Server (an application hosted on the user's server and accessed over an intranet by client software on the user's personal computer). Although VisualDx is easy to use and does not require too much computer experience, it also offers training on use with different options and formats, which include self-paced training, online training, and on-site training. 
International Travel
Assists in evaluating the patient who has recently traveled or emigrated and for whom there is a clinical suspicion that the diagnosis is related to travel; allows the user to search by worldwide geographic location and other clinical findings, to improve detection of diseases that are rarely encountered; covers 1125 diagnoses, including many infectious diseases, environmental exposures, and common travel-related diagnoses, and includes 11200 images
Medications/vaccination

Drug Eruptions
Assists in the evaluation of a suspected drug eruption or medication-induced disease; includes nearly 1300 photographs covering 180 diagnoses caused by or predisposed to by medications, as well as those diagnoses that are often mistaken for drug eruptions
Smallpox Vaccination
Provides a comprehensive visual guide to the normal and adverse events of smallpox vaccination based on the CDC's Smallpox Vaccination and Adverse Events Training web site; also includes up-to-date information regarding atopic dermatitis and Darier disease-diseases that are contraindications to vaccination
Weapons of mass destruction: Terrorism Recognition
Provides a comprehensive visual guide to the early recognition of a terrorist event to be used if there is any suspicion of a terrorism agent-induced disease, such as in an individual patient with unexpected and severe respiratory or skin complaints or multiple patients presenting together; covers 55 conditions caused by chemical/ biological/radiological agents, including nearly every Category A-C agent designated by the CDC; includes nearly 250 photographs and illustrations
Oral disease: Oral Mucosal Lesions
Covers nearly 85 oral mucosal diagnoses, including a wide range of benign and malignant neoplasms, infectious processes, inflammatory conditions, and other disorders of the oral cavity; is illustrated with 815 images
Immunocompromised patients:
Immunocompromised, HIV or AIDS
Assists in evaluating immunocompromised patients (e.g., patients with iatrogenic immunosuppression, HIV/AIDS, or cancer) who present with skin or mucosal findings; covers nearly 100 diseases in patients of all skin types; contains nearly 1600 images that reflect the inherent variation of disease expression in immunocompromised patients
Genital disease
Female Genital Rashes & Growths
Assists in evaluating a vulvar or external female genital rash or growth on women of all skin types, including immunocompromised women; includes 60 female genital disease diagnoses, including diagnoses of sexually transmitted diseases, diagnoses of benign and malignant lesions, and structural diagnoses; is illustrated with 220 photographs
Male Genital Rashes & Growths
Assists in evaluating a male genital rash or growth on men of all skin types, including immunocompromised men; includes nearly 70 male genital disease diagnoses, including diagnoses of sexually transmitted diseases, diagnoses of benign and malignant lesions, and structural diagnoses; is illustrated with 1400 photographs.
NOTE.
From [5] . CDC, Centers for Disease Control and Prevention. 
CONTENT
Modules. The software includes several modules. A description of available modules is summarized in table 1. This modular format facilitates rapid access to images and information needed to solve adult and pediatric diagnostic problems, as well as more problem-oriented situations, such as the patient who presents with fever and rash, a drug eruption, or travel-related disease.
Images. Drawing from premier university collections (such as those at New York University, University of California-Los Angeles, and University of Rochester) that contain 11,000,000 professionally photographed images and from numerous lifetime collections of physician experts from around the world, Logical Images has developed a high-quality and comprehensive medical image collection. This ever-growing image library captures the variation in disease presentation-variation due to skin type, age, immune status, or passage of time, and not just the classic or severe cases typically seen in books. This collection encompasses the full range of skin types. Its comprehensive library of images of dark-skinned persons (e.g., black, Hispanic, Asian, Indian, and Native American Indian persons) addresses the presentation of skin conditions in populations that, to date, have been largely underrepresented in atlases and texts
Text information. Disease-specific information presented in text format in VisualDx is obtained from sources such as core clinical textbooks and peer-reviewed journals and from an international team of medical experts who periodically review and update the images and information. Logical Images has an international medical editorial board of practicing physician scholars to keep the clinical content objective, accurate, and current. More than 50 physicians write, edit, consult, authen- ticate, and review the content. The editorial board members are recognized for their expertise in specific fields of medicine and scientific research.
Using VisualDx. The database behind the VisualDx modules includes 110,000 professionally photographed medical images and clinical information covering nearly 600 diseases. Sixteen categories (table 2) of 117,000 clinical findings map the images to diseases to facilitate problem-oriented, multiple-indexed searches for all diseases relevant to a particular patient. To facilitate a diagnostic search, images are grouped into diagnostic "stacks." Images within the stacks are sorted by the user's morphologic query, allowing for the viewing of relevant images. Stacking images by diagnosis also condenses the "thumbnail contact sheet" information space, easing user comparison of relevant images and related diagnostic knowledge. VisualDx provides training for use of the tool, and the tool should be easy to learn for most users. As with any type of electronic tool, the frequent user of the system will gain expertise and speed in obtaining the information needed in the clinical setting. Thus, use of VisualDx should not hinder patient flow in a busy clinic, ward, or emergency department. Figures 1-6 summarize the different ways to use the software [7] . A specific diagnosis can be searched by using a "Look up a Diagnosis" icon. Another approach is to look up a patientspecific presentation. As an example, one could choose the VisualDx module that is clinically relevant to a patient's presentation after the clinical history is obtained and physical examination is completed. The skin lesion morphology and distribution could be entered. Then, a search by single or multiple clinical findings (such as medical history, exposure, symptoms, signs, medications, occupation, travel, etc.) could be performed (table 2). The search would provide a pictorial differential diagnosis as each of the patient's findings is entered. Next, the most relevant diagnoses are selected, and the accompanying text can be read to determine the proper management for each disease.
INFECTIOUS DISEASES FOCUS
The software has several modules that are very relevant to infectious diseases specialists and public health epidemiologists. These modules are Fever & Rash; International Travel; Drug 
Eruptions; Smallpox Vaccination; Terrorism Recognition; Immunocompromised, HIV or AIDS; Female Genital Rashes & Growths; and Male Genital Rashes & Growths.
Fever and rash. Fever with an accompanying rash is a common symptom constellation in patients appearing in physicians' offices and emergency departments. Skin manifestations may provide the only early clue to an underlying infection, may be the hallmark of contagious disease, or may be an early sign of a life-threatening infection. The module Fever & Rash covers 1125 common and rare infectious, dermatologic, and immunologic diagnoses, including anthrax and conditions associated with other potential biologic agents. It is illustrated with 11550 photographs.
Immunocompromised and HIV-infected patients. At least 20% of immunocompromised hosts will develop skin lesions, which are frequently accompanied by fever [2] . Dermatologic manifestations affect 80%-90% of HIV-infected individuals [3] . The frequency of cutaneous manifestations was illustrated in a review of findings for 684 HIV-infected patients who were observed for almost 3 years [3] ; 540 patients (79%) received у1 dermatologic diagnosis (mean, 3.7 dermatologic diagnoses). Rash can occur as a manifestation of HIV infection, another infection, and some neoplasms, and it frequently occurs as a reaction to a drug. The defect in cell-mediated immunity that results from HIV infection predisposes infected individuals to certain bacterial, fungal, mycobacterial, and viral infections, many of which have skin manifestations.
The module Immunocompromised, HIV or AIDS assists in evaluating immunocompromised patients (e.g., patients with iatrogenic immunosuppression, HIV/AIDS, or cancer) who present with skin or mucosal findings. It covers nearly 100 diseases in patients of all skin types and contains nearly 1600 images, reflecting the inherent variation of disease expression in immunocompromised patients.
International travel. Skin lesions are a common reason for returned travelers to seek medical evaluation. In a recent study [6] , 30 GeoSentinel sites, which are specialized travel or tropical-medicine clinics located on 6 continents, contributed clinician-based sentinel surveillance data for 17,353 ill returned travelers. Diagnoses for 67.0% of all of the returned travelers fell into 4 of 21 major syndrome categories: systemic febrile illness, acute diarrhea, dermatologic disorders, and chronic diarrhea. Skin lesions in travelers can be useful clues to systemic and localized diseases. The causes and clinical presentations of skin lesions in immigrants and long-term residents of tropical areas overlap with those observed in travelers, but they often differ in important ways from those observed in short-term visitors.
The module International Travel assists in evaluating the patient who has recently traveled or emigrated and for whom there is clinical suspicion that the diagnosis is related to travel. It can be searched by worldwide geographic location and by other clinical findings, to improve detection of diseases that are rarely encountered. The module covers 1125 diagnoses, including diagnoses of many infectious diseases and environmental exposures, as well as common travel-related diagnoses, and it includes 11200 images.
Bioterrorism. VisualDx includes terrorism recognition in the differential diagnosis. The module Terrorism Recognition is a comprehensive visual guide to the early recognition of a terrorist event. This module can be used if there is any suspicion of a terrorism-induced disease, such as an individual patient with unexpected and severe respiratory or skin complaints or multiple patients presenting together. It covers 55 conditions caused by chemical, biological, or radiological agents, including nearly every agent designated as category A, B, or C by the Here, a temporal relationship has been entered, to limit findings to an eruption that would have occurred 6-10 days after the drug was used.
Centers for Disease Control and Prevention (CDC), and it includes nearly 250 photographs and illustrations.
This module is very important, because physicians rarely see any of these cases in their regular practice-or even among the differential diagnoses presented in textbooks-so the diagnosis of these diseases (e.g., cutaneous anthrax, inhalational anthrax, botulism, bubonic plague, pneumonic plague septicemic plague, smallpox, tularemia, and viral hemorrhagic fevers) is rarely suspected by the physician. The early and rapid diagnosis of any of these diseases not only may save the life of the patient, but it also protects the community from the spread of disease. The VisualDx decision support software system also helps fulfill CDC-and Health Resources Service Administration-mandated early detection, training, and educational objectives for bioterrorism preparedness. It also increases clinician awareness of, knowledge about, and skills in relationship to the differential diagnosis of chemical warfare, bioterrorism, and radiation injury.
Purchase options. VisualDx is licensed to organizations, hospitals, and groups. It is offered as an annual subscription or a 3-year license, with a 15% yearly maintenance fee. With each type of license, users receive periodic software updates that include new features and functions, additional diagnoses and images, and updated findings and treatment information. Pricing is based on the number of users, the number of installations, the combination of desired modules, and the time period of the license.
Most VisualDx hospital clients obtain federal grant funds to deploy VisualDx. Funds are available through grants such as the Health Resources and Services Administration Cooperative Agreement for Hospital Bioterrorism Preparedness and the CDC Cooperative Agreement for Public Health Preparedness and Response for Bioterrorism.
LIMITATIONS
The unique link of a vast array of clinical images to a diagnostic schema is an obvious strength of VisualDx. For this reason, VisualDx has both an educational and clinical utility. Although there is no attempt to mirror the amount of printed material that is found in a textbook, VisualDx does provide a written summary of each syndromic diagnosis. There are shortcomings, however, of these summaries that highlight key clinical features. If we consider the section on cellulitis, for example, non-group A, b-hemolytic streptococci should be added to the microbiology comments. Skin biopsy is advocated for "sicker" patients; however, this is an unclear recommendation, and skin biopsy is rarely performed unless the patient has not responded to routine therapy and is immunocompromised. There is mention of immunocompromised patients in the presentation, and it states that "very large IV doses" of antimicrobials should be used-again, a vague and odd statement. An additional statement is that "[treatment] is often with IV antibiotics depending on the causative agent, body location and severity." As a general statement, it is uncommon to isolate the causative agent of cellulitis; toe web cultures of patients with lower extremity cellulitis and ipsilateral tinea pedis represent an exception. Also, no specific antimicrobial agents are recommended in the treatment discussion. A more formal address of recurrence prevention should be included.
There are other examples of weaknesses in the text. There is no mention of the important factor of a history of pain that is out of proportion with physical examination findings to increase one's suspicion for necrotizing fasciitis. For erysipelas, the summary states, "Treatment may be dictated on clinical criteria before cultures are positive because of high morbidity of this illness." As occurs for cellulitis, culture results are usually negative (if cultures have been performed); thus, treatment, like treatment of cellulitis, is more often empirical. The comment about "high morbidity" is also unclear. Furthermore, the authors advocate performance of bacterial culture of vesicular fluid specimens if vesicles are present; they mention that a Gram stain of the fluid will often reveal gram-positive cocci. Is this true? Are gram-positive cocci representative of colonizing coagulase-negative staphylococci that could contaminate the specimen collection?
CONCLUSIONS
The VisualDx system is a JAVA-based decision-support software used in clinical care to develop differential diagnoses on the basis of morphologic finding-and patient finding-driven searches. Unlike books and atlases indexed by disease, with VisualDx, clinicians can enter patient descriptors and lesion morphologies and receive rapid differential diagnosis assistance. VisualDx assists clinicians by providing clinical decision support, to ensure that the right diagnosis is made the first time, thereby helping to reduce costly referrals, eliminate extraneous tests, improve clinician efficiency, and increase patient satisfaction. It also increases clinician awareness of, knowledge about, and skills in the recognition of chemical warfare, bioterrorism, and radiation injury. VisualDx should be a valuable teaching tool in educational centers that train students, residents, and fellows. It also should be helpful to the busy clinician in a clinic or hospital setting. The tool is easy to learn, and the busy clinician will not have to invest much time in getting up to speed on the use of VisualDx. It will be essential for the busy clinician use the product on a frequent basis to obtain the maximum benefits of VisualDx.
